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Mporpamma ancumnanHbl "TexXHoreHHble cucTeMbl n akonorndyeckuin puck”; 020100.62 Xummns; npodbeccop, 4.H. (Mpodeccop) Ynaxosmy

Mporpammy oucumnavHbl paspaboTan(a)(n) npodeccop, a.H. (npodeccop) Ynaxosuy H.A. Kadeapa
HeopraHm4yeckom xmummnmn Xnmudecknin nHCTUTYT nM. A.M. Bytneposa , Nikolay.Ulakhovich@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

dbopMmnpoBaHNE y CTYAEHTOB NOHATUA O TEOPETUYECKNX OCHOBAX 3TON ANCLUNINHDI, €€
0CODEHHOCTSIX, CBA3U C APYrMMM HayKaMn 1 ee NpakTU4eckol 3Ha4MMocTu. B pesynbtate ocBOEHMS
LaHHOM OMCUMMANHBI OONXHbI OblITb CPOPMUPOBAHbLI COBPEMEHHbIE NPEeACTaBNEHUS O cTpaTerum
YMEHbLLIEHUS ONACHOCTM XUMUYECKMX NMPOM3BOACTB, O NPOobnemMax OLEHKN 1 yNpaBleHUs puckamu,
CBSI3aHHbIMM C MCMONb30BaHMEM XMMMKATOB, UX MOBEOdEHUIO B OKpyxXatouwel cpene. Obyyatowmecs
OOJIXHbI MONYYNTb NPEeACTaBNEHNE O COOTHOWEHNN MEXAY XUMNYECKON CTPYKTYPON U TOKCUYHOCTbIO,
0 MecTe XMMMNYECKOI Haykn B KOHLIENUUN YCTONYMBOrO pasBntms obuecTtsa, 0 NpUHLMNax
obecneyeHns 6e30MacHOCTM YenoBeka 1 oKpyXatowen cpelbl. Ha ocHoBE MOMyYeHHbIX
TEopPEeTMYEeCKMX OCHOB 0byyatoWmecst OOMXHbl yMEeTb aHann3npoBaTh BUAbl 9KCTPEMabHbIX
XUMUNYECKUX BO3OENCTBUI HA YenoBeka N MogennmpoBaTtb NOBeAEHNE XUMNYECKMX BELECTB B
oKpy>xarolen cpeae.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pa3oBaHus

HaHHas yyebHas aucuunnunHa BkntodeHa B pasgen " b2.1B.4 ObwenpodeccmoHanbHbIn
obpasosaTtenbHoi nporpammbl 020100.62 XruMus 1 OTHOCKMTCS K AUCLUNNIMHAM MO BbIOOPY.
OcBauBaetcs Ha 3 kypce, 6 ceMecTp.

OucumnnnHa "TexHOreHHbIe CUCTEMbI M 3KOMOrMYeckuii puck" 0THOCUTCS K OUCUMAANHAM Mo Bbibopy
yuebHoro uukna b 2 "ObwenpodeccnoHanbHblii”". OHa 6a3mpyeTcst Ha 3HAHUSAX U YMEHUSIX,
BblpaboTaHHbIX MPU MPOXOXAEHMMN 0OWUX NPodeccroHanbHbIX KypcoB 6a30Boit YacTu umkna b3
"HeopraHnyeckas xmumusa" (XumMnsa anemMeHToB, OKUCNUTENbHO-BOCCTAHOBUTENbHbIE peakLumu,
KOOpAUHAUMOHHbIE coeanHeHus), "OpraHudeckas xumng", "dunsnydeckas xummsa". NonyyeHHbie npu
OCBOEHUW OMCLMMINHBI 3HAHWS 1 YMEHWS 0bneryarnT 0CBOEHME ANCUMNINH "XMNYecKe OCHOBbI
6ronornyecknx npoueccos”, "AHanuTMYeCKas XMMNS 1 oKpyxatowas cpena” n Apyrux Kypcos no
BbIGOpY.

OCHOBHOW

3. KomneteHuuu obyyarowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

PacwmndcpoBka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUN
OK-14 ymeeT paboTaTtb B KONNEKTMBE, FOTOB K COTPYOHNYECTBY C
(0bLweKynbTypHbIE Konneramu, cnocobeH K paspeweHno KOH(INKTOB 1
KoMneTeHuunn) coumanbHo agantauuu
OK-6 MCMNONMb3YeT OCHOBHbIE 3aKOHbl €CTECTBEHHOHAYYHbIX
(0BUIEKYbTYPHbIE OUCLUUNINH B NPOJOECCUOHANbHOM OeATeNIbHOCTU, NPUMEHSET
KoMn eT)éHLI,V>IIVFI3) MeTO bl MATEMATNYECKOro aHanmsa u Mo4eNMpPoBaHuns,
TEOPETUNYECKOro U 9KCNEePUMEHTANIbHOro UCCNenoBaHNS

B pe3ynbtaTe 0CBOEHUS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

obLlwmne 3aKOHOMEPHOCTIN NPOTEKAHUS XMMMUYECKMX peakLmii, nexallimnx B OCHOBE MexaHmama
TOKCUYECKOro OEeNCTBMS OMacHbIX XMMUYECKUX BELWECTB B 3aBUCUMOCTU OT UX NpMpoAbl, Knacca
TOKCUYHOCTM, arperatHoro COCTOSIHMS N CTPYKTYpbI.

2. IONXeH yMeTb:

OPUEHTMPOBATLCA B 0COBEHHOCTSX BO3AENCTBUS XUMNYECKIX (DaKTOPOB Ha OpraH13M Yenoseka u
oKpyXxatollyto cpegy.
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Mporpamma ancumnanHbl "TexXHoreHHble cucTeMbl n akonorndyeckuin puck”; 020100.62 Xummns; npodbeccop, 4.H. (Mpodeccop) Ynaxosmy

3. 0ONXeH BnageTb:

HaBblKaMW MO OLUEHKe 3K0M0orm4eckoro pmucka n Mmep no ymMmeHbleHno onacHOCTU XMMNYECKUX

KaracTtpo.

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

MPUMEHSATb OCHOBHbIE 3aKOHbI XMW NpY 0OCYXAEHNN NOMYYEHHbBIX PE3yNbTaTOB, B TOM YKCNE C
npuBneYyeHmeM NHPOpPMaLMoHHbIX 6a3 aaHHbIx (MK-3).

4. CTpyKkTypa 1 cogepxaHve OUCLUNIUHBI MOAyns
Obwas Tpya0eMKOCTb AUCLMIMIIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 3a4€eT B 6 cCemMecTpe.

CyMMapHO no gucumnnmHe MoxHo nonyynte 100 6annos, 13 HKx Tekylwas paboTa oueHnBaeTcs B 50
6annos, ntoroesas goopma KoHTpons - B 50 6annos. MuHuManbHoe Konn4ecTBo Afs fonycka K 3a4eTy

28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpuUTENBHO" (YAO0B.);
54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCUMNIMHe/ MOAYNIO

TemaTnyeckum nnaH QUCUUMNANHBI/MOAYNA

Paspen

Monyns

N ducumnnuHbl/

CemecTp

Hepens
cemecTpa

Buabl n yachbl
ayoMTOpHOM paboThbl,
MX TPYAOEMKOCTb
(B wacax)

Tekywume coopmbl
KOHTpoOns

Nekuunn

MpakTnyeckne
3aHATUSA

Na6opatopHble

paborbl

Tema 1. BeegeHue.
Crparerus ymeHblueHus
OMaCHOCTU XMMUYECKUX
. [nponseoacTe. AHanms
aKTyanbHbIX Npobnem
TOKCUKONOrnu.

Tema 2. besonacHocTb
N ycTON4MBOE paceuTune
uMBUIN3aLnn.
TexHnyeckne cpencrea
" lynpaBneHns YpoBHEM
6e3onacHocTn
XUMUYECKUNX
npon3BOACTB.

PernctpaunoHHbin Homep 755714
Crpanuua 4 us 23.
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Mporpamma ancumnanHbl "TexXHoreHHble cucTeMbl n akonorndyeckuin puck”; 020100.62 Xummns; npodbeccop, 4.H. (Mpodeccop) Ynaxosmy

Paspen

Moayns

N AducunnnuHol/

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tekywime coopmbl
KOHTpOns

Knaccudmkaums

3 X 0EeNCcTBUIO HaA

yCTaHOBNEHHbIE
HOPMAaTUBHbIMA
OOKYMEHTaMN.

Tema 3. Bospnernicteue
XMMNYECKMX GDAKTOPOB
Ha OpraHM3M 4Yyenoseka.

XNMNYEeCKNX BewecTB Nno
" lopraHn3m yenoseka.

Knaccbl onacHocTun
XUMUNYECKNX BELECTB,

TOKCUYHOCTH

Tema 4. Kputepum

XUMUYECKNX BELLECTB.
MyTn nocTynneHns s008
B OpraHn3m 4enoseka.

KMcnopoga B

OoKucneHume.

Tema 5. TpaHcnopt
5. |opraHusme, TkaHeBoe

NHTepakTuBHbIA onpoc.

NPY XUMUYECKMX
ONHAMUNYECKOro
6. [KOnNM4YecTBEeHHON

InanasoHe
KOHLIeHTpauum u

Tema 6. lNpuHUMnbI
nonbopa NpoTMBOAANiA

oTpasneHusx. Metogbl
NPOrHO3MpPOBaHNS U
OLLEHKW TOKCUYeCcKOoro

OEencTBMS B WMPOKOM

BPEMEHMN OeNCTBUS.
[ n6eH30aMOKCHbI.

noBbllWaTb
PE3NCTEHTHOCTb

MexaHun3mamm
TOKCMYECKOro
OencTeuns.

Tema 7. MNoaxoabl K
co34aHunio ?rpynnoBsbix
aHTUOOTOB?, CNOCODOHbIX

7. |opraHuama K rpynnam
XVIMMYECKUNX BELLECTB,
obnapgarowmx obwmmm
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Mporpamma ancumnanHbl "TexXHoreHHble cucTeMbl n akonorndyeckuin puck”; 020100.62 Xummns; npodbeccop, 4.H. (Mpodeccop) Ynaxosmy

Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 8. HepBHbIN
nMnynbC. Aapl 1
8. [npoTnBoaANS. 6 8 2 0 0
AHTUXONUHACTEPA3HbIE
anbl.

Tema 9. Kpyrnbii cTon:
?MopenvnpoBaHue
NOBELEHNS XUMMKATOB B
oKpyxatowen cpene?
Tema 10. Agbl ?
6nokaTopsl
nMpuaoKcanesbIx
10.|dpepMeHTOoB. 6 10 2 0 0
AnpeHobnokartopsi:
cepoyrnepog,
rmapasuH.

Tema 11. Trionosble
06l U UX NPOTMBOSAUS.
Anbl ? 6nokatopsl
11.|TMONbHbIX rpynn 6 11 2 0 0
6riomonekyin.
JnTnonoBble aHTMOOTHI.

Tema 12. S obl kposw.
FeMornobuvH ? sabl n
NpOTMBOALNS.
12 Tokcnyeckoe pencrteme
MOHOOKCKAa yrnepoga.
Anbl
meTremornobmHoobpasosartenu.
"eMonuTuyeckne aabl.

Tema 13. Unanunapbl n
aHTULMAHNObI.
Buonornyeckoe
noencTtene umaHnoos.
MeTremornobuH kak
aHTUUMaHuA,

Tema 14.
OKCTpeMasbHble
XUMmn4yeckmne
BO30ENCTBUS.
OcobeHHoCTH

14 |PKCTPEMANbHBIX
BO3ECTBUNA
TOKCUKaHTOB. Buapbl
9KCTpeMasnbHbIX
XNMUYECKNX
BO3OENCTBUNA..
NHTepakTmBHbIA onpoc

6 12 2 0 0

13.
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Mporpamma ancumnanHbl "TexXHoreHHble cucTeMbl n akonorndyeckuin puck”; 020100.62 Xummns; npodbeccop, 4.H. (Mpodeccop) Ynaxosmy

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,
MX TPYA0EMKOCTb

(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA

paborbl

15.

Tema 15. Onpenenerve
NOHATUS
?karactpogoa?.
OcobeHHOCTN peakumit
opraHv3ma yenoseka Ha
aKCTpemasbHble
XuMmyeckme
BO3OEeNCTBUS.
Mpobnembl
AMarHoCTUKMN.
?MNon3yyne
KatacTpodbl?.

15

16.

Tema 16. besonacHocTb
N TEXHOTEHHbIA PUCK.
OnpepeneHne NoHATUS
?puck?. MNMpenenbHas
9OPEKTMBHOCTb 3aTpar
Ha CHUXeHne
TEXHOrEeHHOro pucka.

16

17.

Tema 17. Kpyrnbiia cTon:
?0ueHka 1 ynpasneHvne
PUCKOM. DKONOrMYeCcKuni
puck. [Npuemnemsbiin,
NOBbILWEHHbIN U
HenpUeMnMMBbIA puck?.

17

18.

Tema 18. TexHuyeckme
cpefncTsa ynpasneHus
ypoBHEM 6&30MacHOCTM
XMIMUYECKMNX
npoun3soacts. CUCTembl
3awuTbl
noTeHUManbHOOMNaCHbIX
NpPOoLIECCOB XMUYECKOW
TEXHONOMMW.

18

Tema . UTorosas
doopma KOHTpons

yer
0 3aye

NToro

36

4.2 CopepxaHvue oUCLUMNMUHDBI

Tema 1. BBepeHue. Ctpaterusi yMeHbLUEeHNS ONAaCHOCTU XMMUYECKNX NPoM3BoaCTB. AHann3
aKTyanbHbIX NPO6sEM TOKCUKONOTUN.

NeKUuMoHHoe 3aHsiTne (2 yaca(os)):

PernctpaunoHHbin Homep 755714
Crpanunua 7 us 23.
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Mporpamma ancumnanHbl "TexXHoreHHble cucTeMbl n akonorndyeckuin puck”; 020100.62 Xummns; npodbeccop, 4.H. (Mpodeccop) Ynaxosmy

Tokcukonornyeckume npobnembl B CTpaTernm yMeHbLIEHNS ONacHOCTU XMMUYECKUX MPOU3BOLCTB.
Ctpateruns ynpasneHus NPUMEHUTENBHO K YPe3Bbl4aiHbIM CUTyaunsam. CTo4YHMKY BbloeneHus
BpedHbIx BewecTs. CunbHooencTeyowmne anosutbie Bewectsa (COSAB). Otpacnn NpoMbIWNEHHOCTH,
KOTOpble BHOCAT HanbonbWwwii BKNan B 3arpsiaHeHe atMocapepbl. Hanbonee pacnpocTpaHeHHble
TOKCMYHbIE BEWECTBA, 3arpasHsaowme atmocgepy. OCHOBHblE NCTOYHUKN 3arpSa3HEHNS
rmgpocepsbl. BewecTsa, 3arpasHsatowme noysy, U X UCTOYHUKKU. DKONOrnyeckas Harpyska.

Tema 2. BesonacHOCTb M yCTOMYUBOE pacBUTME LuBUNM3aumu. TexHuyeckue cpencrsea
ynpasneHuUs ypoBHeM 6€30MacHOCTM XUMUYECKUX NPOU3BOACTB.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

HopMupoBaHmne xnMmyeckun onacHblx BewecTs. [NpenenbHo gonyctuMble KoHUueHTpauun (M0K)
paboyei 30Hbl, HACENEHHbIX MYHKTOB, CpefHecyTo4Has. OLeHKa XMMNYECKON OnacHOCT npu
COBMECTHOM NPUCYTCTBUM B aTMOCHEPHO BO34YXE HECKONbKMX BELECTB, 0bnaaarwmx aoauTuBHbIM
nencrtemeM. CyMMapHbI MHOEKC 3arpsa3HeHns atmocgoepbl. KoadhdmumneHT BO3MOXHOIo
nHranaumnoHHoro otpaesneHus (KBVO). Npyrue HopmatmeHble nokasaTenn. 3aBUCMMOCTb MexXdy
OMNAaCHOCTbIO XMMNYECKOro BEWeCTBa N 30HON ero XPOHUYECKOro encTems.

Tema 3. Bo3nencreme xmMnyeckux coaktopos Ha opraHusm yenoseka. Knaccudpukauus
XUMMYECKUX BeLLLeCTB Mo UX Ae/ACTBUIO Ha opraHU3M Yenoseka. Knaccbl onacHoOCTH
XUMUYECKUX BeLLLeCTB, YCTaHOB/IEHHbIE HOPMaTUBHLIMU O,O0KYMEHTaMW.

JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

. Knaccugpmkaumm xummyeckn onacHoix BewecTts. Knaccugomkaumns XmMmnyecknx BewecTB No CTeNeHn
TOKCUYHOCTUK. Knaccugpukaumnsa XmuMm4yeckm onacHblX BEWECTB MO CTENEHN BO3OENCTBMS HA
opraHuaM. Ypessbl4aHO onacHble, BbICOKO OMacHble, yMEPEHHO OMacHbIE N ManoonacHble
XnMmyeckue seuwecTtsa. Knaccmngukaums ¢ y4etom Beaywmx MexaHM3MoOB TOKCUYECKOro AenCTBUS
XMIMUYECKMX BeleCTB. [1Be OCHOBHbIE FPYMNMbl XMUYECKMX BEIWECTB: BEWECTBA C BbIpaXEHHbIM
MECTHbIM (pa3apaxarowmnm 1 NPrXUraowmm) 4ENCTBUEM HA CIN3NCTbIE 060N0YKM rNas, BEPXHNX
IblXaTeNnbHbIX NyTEN N KOXHblE MOKPOBLI; BEWEeCTBa ¢ Npeobnanaowmnm pe3opbTNBHLIM OEANCTBUEM
Ha OpraHun3m.

Tema 4. Kputepum TOKCUYHOCTU XMMUYECKUX BeluecTB. NMyTn nocTynneHns 08 B OpraHn3m
yenoseka.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

XuMmnyeckre BelecTsa ¢ npeobnagarwmm pe3opbTMBHbIM AEeACTBMEM NOAPA3AENSAIOTCS HA 3
noarpynnbl: 1. XMnyeckne BewwecTsa NpenMyLLeCTBEHHO 0OWeS10BUTOrO OEACTBUS. 2.
XunMunyeckre BelecTBa NPENMyLLECTBEHHO HENPOTOKCMYECKOro AeincTBrs. 3. XMMYeckme BelecTsa
NPenMyLLECTBEHHO LIUTOTOKCUYECKOro aercTeus. MepByto Noarpynmny COCTaBNAT TOKCUKAHTHI,
HapyLlarowme aHepreTuiecknii obMeH B opraHmame (HapyweHue TPaHCMOPTHbLIX GOYHKLIMIA
remornobuHa, nHrmbrpoBaHne OEPMEHTOB, B TOM YMCEe (PEPMEHTOB AblxaTebHOM Lenu. Bo BTOpyto
NOArpynmny BXOAAT BEWECTBA, NPEUMyLECTBEHHO HapyLaloLwme NpoLecChl reHepaunn, NpoBeaeHNs
1 Nnepenayn HePBHOMO MMMynbca (HEATPOTPOMHbIE TOKCUKAHTbI). K TpeTbe noarpynne oTHOCST
BELECTBA, HapyLwalowmne nnatmyeckne PyHKLUN KNeTkn, CMHTe3 benka 1 KNeTo4yHoe AeneHue.

Tema 5. TpaHcnopT Kucnopoaa B opraHu3me, TKaHeBoe okucneHue. MHTepakTUBHbIA ONpocC.
JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

CBOICTBa TEXHOrEHHbIX XMMUYECKMX 3arpsa3HuTenei. BewecTsa, HapyLwatowme TpaHCcnopT
Kncnopoaa KpoBbto (a4bl kposu). MoHookena yrnepona. ObpasoBaHue kapbokcureMornobuHa.
KoadpcpmumeHT oTpaBneHuns (koHctaHTa yrnaca). OcTpble 0TpaBneHnsi MOHOOKCUAOM yrnepoaa.
BnnsHne MoHookcuaa yrnepona Ha XenesocoaepXxallme epMenTbl (LMTOXPOMbI 1
umMToXpomMokcuaasy). MpoTneosans npy oTpaBneHMsIX MOHOOKCUAOM yriepoaa. mnepbapuyeckas
okcureHaums. NHransuum kapboreHa. MNprMeHeHne doepKoBeHa.

Tema 6. MpuHUMNBLI Noa60pa NPOTMBOAAMI NPU XUMUYECKNX OTpaBneHusix. Metoabl
AUHaMUyecKoro nporHo3upoBaHusl U KONIMYECTBEHHOW OLLeHKM TOKCUYeCcKoro AecTeusi B
LUMPOKOM Auana3oHe KOHLLeHTpauun u BpeMeHun pencteusi. Aunb6eH304U0KCUHbDI.

JNeKLMoHHoe 3aHsiTne (2 4aca(oB)):

KTPOHHEBH
B_EPCHTET
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MeTremornobvH. BnusiHne okucnuteneii Ha remornobuH. Anpli-metremornobuHoobpasoBaTenu.
BocctaHoBneHne metremornobrHa rinoko3oi U METUIEHOBBLIM CUHUM. Npenaartbl, CNocobHbIe
npepynpexnaTte obpasoBaHne MeTreMornobuHa (xnopug umctammuHa). Femonutuydeckme sabl (
rMOpua Mbllbska, PEeHUNrMapasviH, Xnopar Kanus, XUHUH, cynbdpaHunammibl). TeXHOreHHble
NCTOYHMKM STUX BEWECTB. mapuna Mbllwbska kak Hanbonee CunbHbIA reMonuTudecknii sa. Ero
B3aVMOLENCTBME C OKCUrEHNPOBaHHbIM remornobuHoMm. MNocnencteuns. MNpoTneosans
reMonuTu4eckux 9008 ( 2,3-gumepkanTonponun-n-Tonuncynbgua).

Tema 7. Mopxonbl K CO3AaHUIO ?TPYNNOBbIX aHTUAO0TOB?, CNOCOOHbIX NOBbILLATb
PEe3UCTEHTHOCTb OpraHM3ma K rpynrnaM XuMu4eckux seLu,ecTs, o6naparomx ooLuLmmm
MeXaHM3MaMM TOKCMYEeCKOro oencreus.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

NHrnbutopsl uenu abixaTenbHbix PepMeHTOoB. LinaHnabl. TEXHOreHHble UCTOYHUKM LiMaHNa0B
(ranbBaHONPOWU3BOLCTBO, LBETHAaa MeTannyprus). MexaHn3m TkaHeBoro okucneHms. Lintoxpoms n
umMToXpomokcmnaasa. AHTuumanmabl. niokosa. ObpasoBaHune unaHrnapurHa rniokosbl. MpoTmeosans
B CNny4Yae Masnbix 003 UMaHuOoB (LMCTEWH, rnyTaTnoH). NpoTtnsosaue B cnyyae OCTPOro oTpasneHns
uraHnpamm (Tnocynbgpat Hatpus). MeTremornobrH Kak aHTULMaHnA.

Tema 8. HepBHbIN Mnynbe. Sabl U NPOTUBOAAUA. AHTUXONUHACTEPa3Hble Aabl.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

XvMmyeckune BelwecTsa NpPenMyLecTBEHHO HEMPOTOKCUYECKOrO OENCTBUS. XNopopraHnyeckmne
nectuumnapl (XOM). NMHcektmumnabl (O 0T, MeTOKCMXNOP, NUHAAH, anbapuH 1 ap.). Fepbuunab (
2,4-nnxnopdpeHokcuykcycHas u 2,4,5-TpuxnopgeHoKCyKcycHas KncnoTbl). PacnpocTtpaHeHue B
atMocdhepe. OcobeHHOCTU pa3pyLWweHns XNopopraHNYecknx NecTUUNAOB B Pa3nnyHbiX 06 bekTax
okpyxatouwei cpenbl. Metabonuam XOIT B opraHname yenoseka. buomarHmgomkaums.

Tema 9. Kpyrnbia cton: ?MoaenmpoBaHme nosegeHUs XMMUKATOB B OKpYXatollen cpene?
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

docopopopraHunyeckune coegmHeHms (POC). Mectuunapl, obnanarowme NHCEKTULNAHBIMY
cBoncTBamMu (NPoOn3BoAHbIE POCHOPUCTON, TMOPOCHOPUCTON, GOCHOPHONR, TNO- 1
ANTNOGOCHOPHON, (OCHOHOBOI 1 TMOPOCHOHOBOI KcnoT).Hanbonee pacnpocTpaHeHHble
doocgoopopraHuyeckme nectuumabl (xnopodpoc, kapbodoc, metagpoc, pocamma,
meTunmepkanTtogoc). Tepmomectpykums n rugponnd ®OC. KoHTponb 3a cogepxaHnem ®OC B
oKpyXxatowen cpefe v B nuwesblx npogyktax. MexaHnam tokcnyHoc ®OC. XonnHactepasa kak
Katanuaatop rugponuaa megmartopa auetunxonuHa. @OC ? UHrMBMTOPbI XONMHACTEPa3sbl.
PeakTtuatopbl xonuHacTepasbl. BewecTsBa, NpenaTCTByoWwmMe KOHTaKTy aueTunxonnHa ¢
XONMHOPELUENTOPOM (XONUHOMUTUKN).

Tema 10. Sabl ? 6nokaropbl NMpuAaoKcanesbix depMeHTOB. AopeHo6noKaTopbl: cepoyrnepoga,
rmopasviH.

JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

BnokaTopbl nMpuaokcanesbix chepMeHToB. MeaunatopHas coyHKLMS KaTexonaMrMHOB (afpeHasnvH,
HopagpeHanvH). MIHrmbutopbl MOHOAaMMHOOKCKAA3b! (Cepoyrnepon). HapyweHne obmeHa
6roreHHbIX aMMHOB. BnvsHve ruapasuHa Ha nepenady HepBHoro uMmnynbca. Ero B3anmoneicTeve ¢
nvpuaokcanbgocdaToMm. lNMocnencTeunsi HAKOMNNEHMS KaTeEXONAMMHOB 1 CEPOTOHMHA B
agpeHeprnyeckux cTpyktypax. Mpotmeosians (MMPMAOOKCUH, aapeHobnokaTopbl).

Tema 11. TuonoBbie bl U UX NPOTUBOAANSA. AAbl ? 6n10KaTopbl TMONBbHBIX FPynn 6uomonekyn.
JuTnonoBble aHTUAOTDI.

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

Xumpnyeckune BewwecTsa NPenmyllecTBEHHO LMTOTOKCUYECKOro aencTaus. JUokCcuHbl 1
LMoKCcUHoNonobHble BewecTea. [onuxnopnpoBaHHble AM6EH30ANOKCHHbI, MONMXTOPUPOBAHHbIE
nnbeH30goypaHbl 1 NONNXNOPUPOBaHHbIE BudbeHubl. OCOBEHHOCTM OeNCTBUS 3TUX KCEHOBMOTMKOB
Ha opraHnam (?xummyeckuin CIMNLA?). NepcncTeHTHOCTb AMOKCUHOMNOLOOHbIX BEILECTB
(YCTOMYMBOCTb K MUKPOBMONOrnyYeckon oectpykumm n ruaponunay). KoHreHepbl. Vix oTHocutenbHas
TOKCMYHOCTb. JIMOKCMHOBbIV 3KBMBANEHT. TEXHOr€HHbIE NCTOYHNKM OMOKCUHOMOLOOHbBIX BELLECTB.

Tema 12. bl KpoBu. Femorno6uH ? sabl U NpoTuBosians. Tokcuyeckoe pencreme
MOHoOOKcuAaa yrnepopaa. slabl MeTreMornobuHoobpasosarenu. FemonuTuyeckue sabl.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):
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Monuumknnyeckne apomatndeckme yrnesogoponbl (MAY). MictouHmkm obpasoBaHns MMUrpauns B
6rocgepe. OTHOCUTENBHBIX BKNAL PasNnMYHbIX TEXHOrEHHbIX MCTOYHUKOB MAY. CpaBHUTENbHAS
TOKCMYHOCTb. OCOBEHHOCTM 3NEKTPOHHOW CTPYKTYPbl 1 KaHLLepPOreHHas akTMBHOCTb. HMLmMaTopb! 1
NpPOMOTOPBbI.

Tema 13. LUnaHnabl v aHTMUMaHnObl. Buonornyeckoe oencreue umaHnoos. Metremorno6uH
KaK aHTMUMaHuA.

NeKuMoHHoe 3aHsiThe (2 yaca(os)):

. loHbl MeTannos 1 metannoopraHmyeckne coeanHeHns. BnmsHne KoHUEHTpauuy noHa metanna Ha
opraHuaMm. DopMbl B3aVMOBNSHNS TOKCUKAHTOB (aAAUTUBHOE OEVCTBIE, aHTaroHN3M, CUHEPruaMm,
ceHcnbunusaums). MIHOeKc TOKCUYHOCTM CMECK TOKCMKaHTOB. AHTPOMNOreHHoe PaamnoakTBHOe
3apaxeHue.

Tema 14. kcTpemanbHble XMMUYeckue Bo3aencTensa. OCo6eHHOCTU 3KCTpeMalibHbIX
BO30eNCTBMW TOKCUKAHTOB. Buabl aKcTpeManbHbIX XMMUYECKMUX BO3OENCTBUMN..
MHTepakTMBHbIA onpoc

JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

. [NpeBpaleHns XMMn4ecknx BeLWeCTB B OKpyXarlLein cpene. buorpaHcgopmaums
TOKCMKaHTOB.Peakumu koHbloraummn.l1pnpoaHble npoLecchl NpespalleHnst XUMUYeCKnX BeLWecCTB.
doToxmmmnyeckas gectpykums. OKMCNUTeNbHO-BOCCTAHOBUTENbHbIE peakumu. 'maponntmyeckme
npouecchl. Broxummnyeckme npoueccobl. Metabonnam 1 TpaHcopMaLms TOKCUKAHTOB B
rmapocdoepe. Buabl TEXHOreHHOro 3arpsa3HeHuns rnapocdepbl (TOKCHMYeckoe n aBTpodompytolee).
KoadodomumeHT auckpmmmnHauumn. OcobeHHOCTM MeTabonuama opraHm4yeckmx TOKCUKaHTOB.
dyHKUMOHaNbHas 1 MatepuanbHas Kymynauuns. BolBegeHne TOKCMKaHTOB 13 opraHm3Ma. KnmpeHc.
[Mepuon nonyebiBeAEHUS.

Tema 15. OnpepneneHue noHsATUSA ?karactpocpa?. Oco6eHHOCTU peakLuuin opraHu3ma
yenoBeka Ha 3KCTpeMmasibHble XuMmnyeckue sosaencresus. Mpobnembl AMarHOCTUKN.
?Mon3yumne KatacTpodpbl?.

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

15. OCcOBEHHOCTMN 3KCTPEMaNbHbIX BO3AENCTBMUIA TOKCUKAHTOB. KatacTpodobl OCTPbIX BO3LENCTBUIA 1
?non3y4yme? katactTpodobl. TMbl TEXHOFEHHOr0 3arpsA3HEHUS OKpYyXatowen cpebl (nokanbHoe,
permoHanbHoe, rnobanbHoe). CpeHsAs roooBas TEXHOreHHas Harpy3ka OTAeNbHbIX XMMUYECKUX
3N1eMeHTOB. 3aKOHOMEPHOCTM BbIOPOCOB 3arpsA3HMTENEN B OKPYXaloLyto cpeay.

Tema 16. BesonacHOCTb U TeXHOreHHbIN puck. OnpeneneHne noHATUS ?puck?. MNpepenbHas
3 peKkTUBHOCTbL 3aTpaT Ha CHUXEHMe TeXHOreHHOro p1cka.

JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

3konormnyeckuii puck 1 ero oueHka. OnpeneneHme ypoBHen 3KONOrm4ecKoro pucka (MpuemMnemsii,
MOBbIWEHHbIN, Henpuemnemblii). YnpasneHme puckoM. KoHevHble Touky oueHkn. KoHuenTtyanbHas
moaenb. Kputepumn Boibopa KOHEYHbIX TOYEK OLIEHKW prcKa (3Konormyeckasi 3Ha4ymmocCTb,
YyBCTBUTENbHOCTb K CTPECCopaM, akTyanbHOCTb AN Lenei KnpasneHusl). 3aBncuMocTu
?003a-3gpdpekT?. Moporosbie 1 Hecrnoporosble 3PAEKTLI BO3AENCTBUS TOKCUKAHTOB. ANrOpUTM
OLIEHKM 3KOJIOrM4yeckoro pucka.

Tema 17. Kpyrnbii cton: 20ueHKa v yripaBneHue puckoMm. IKONOrmyeckum pumck.
NMpueMneMbii, NOBbLILLEHHbIA U HEMPUEM/TUMbIA PUCK?.

JNeKLMoHHoe 3aHsiTne (2 4aca(oB)):

XuMnyeckn onacHble 06bekTbl. XMMUKO-TEXHONOrMYEeCKMin 06bekT (XTO) Kak MCTOYHMK
noTeHumanbHoi onacHocTn. Cneumndounyeckune ocobeHHocTn XTO. MNoTeHumnanbHO onacHble
MPOLLECChl XMMMYECKOW TEXHONOrMK (NnepepaboTka 1 NnonyvyeHne TOKCUHECKNX BELWECTB,
nepepaboTka 1 Nony4yeHne B3PbIBOONACHbIX BELWECTB 1 CMECEN, MPOLECChI, MpoTeKatowme ¢
60NbLUIOI CKOPOCTbIO, CMeWaHHbIe NpoLecchl). TpeboBaHMs NPy CO30aHUN XMMUYECKUN OMaCHbIX
00bEKTOB.

Tema 18. TexHnyeckue cpencrea ynpasneHUsi ypoBHEM 6€30NnacHOCTU XUMUYECKUX
npoussoacTB. CMCTeMbl 3aLL,UThl MOTEHLMaNbHOOMACHbIX MPOLLECCOB XUMUYECKOWN
TeXHOJIOrUMU.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):
KoHTponbHas paborTa.
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4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMUMIUHBI (MOLYNSA)

CtpaHnua 11 n3 23.

Buabi
Pasnen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;ﬂ%ﬁ:;ﬁ?:;ﬁﬂg;
AducumnnuHel pcemecrpa paborthbl (B yacax) a60Tbi
CTYyAOEeHTOB P
Tema 1. BeepgeHue.
CtpaTerns yMeHblWweHns Mogrotoeka
OMacHOCTU XMMNYECKMX JoMallHero
. |nponssoacTe. AHann3 6 1 3apaHug no 2 pedoepar
akTyanbHbIX Npobnem nepsoMmy
TOKCUKONOrnu. pasgeny
lMoarotoBka
Tema 2. besonacHocTb JOMallHero
N yCTONYMBOE pacBuTmne 3anaHns
LUMBUNN3ALNN. TexHnyeckune
TexHuyeckne cpencrtea cpencrea
. 2 2 T
yrnpasneHns ypoBHEM 6 yrnpasneHms pecpepa
6e30nacHoOCTM YPOBHEM
XMMUYECKMX 6e3onacHocTH
NpoOn3BOACTB. XUMNYECKUNX
npouna
Tema 3. BosgencTsune
XMIMUYECKMX (PaKTOPOB
Ha OpraHn3m 4yenoseka. Eg&;ﬂf :r';a
Knaccudmkaums sananns no
XUMUYECKUX BELWLECTB MO Teme:
nX OEencTBUIO Ha e
" |opraHuam yenoseka. 6 3 Eﬁ;ﬁfgggﬁ)’fe 2 Pecpepar
Knaccbl onacHocTn haKTOPOB Ha
XUMUYECKUX BELLECTB, o I'aHI/Ip3M
YCTaHOBNIEHHbIE qgnoseka
HOPMaTUBHbIMU :
LOKYMEHTaMMU.
lMoarotoBka
Tema 4. Kputepun ggx:&;ﬂern%
TOKCUYHOCTU Teme:Kputepum
XUMNYECKUNX BELLECTB. )
" lMyTn noctynneHns 1008 6 4 ;a;%ﬁ';"é?(alm 2 Pecpepar
B OpraHn3M 4Yenoseka.
BewecTs. [yTu
NOCTYNNEHNS
SA00B
Moarotoeka
JoMallHero
Tema 5. TpaHcnopt 3a4aHu4 no
Kucnopona B Teme: TpaHcnopT " o
HTEePaKTUBHBbIN
. |opraHname, TkaHeBoe 6 5 |kmcnopogna B 2 on g(p:)a
OKNCNEHME. opraHusme, poc.
VHTepakTMBHbIA onpoc. TKaHeBoe
OKWUCNEHME. :
PervucrpaumnoHHbli HoMmep 755714 OAEKTPOHHEBEH
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Buabl
N Paspen Cemectp Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYyAOEeHTOB
Tema 6. NpuHUMNbI
nonbopa NpoTMBOSAMIA
NPV XUMUYECKMX
oTpasneHusix. Metoabl ESS;ET:;?
ONHaMNYeCcKoro sananns no
NPOrHO31POBaHNA 1 Teme: MprHLAMb
6. |KONMYEeCTBEHHON 6 6 no,uGbpa 2 Pedpepar
OLIEHKI TOKCH4ECKOro NPOTUBOS AN
NENCTBMS B IUMPOKOM
NPV XUMUYECKMX
Ananasons OTpaBNEHUSIX.
KOHUEHTpauuin un
BPEMEHN OENCTBUS.
[ nbeH300MO0KCHBI.
Tema 7. lNoaxonpl K
CO34aHunI0 ?rpynnoBbIX MooroTtoska
aHTMOOTOB?, CNOCOOHbIX JOoMalHero
noBblWwaTtb 3anaHus no
PE3NCTEHTHOCTb Temelloaxonbl K
7. |opraHuama K rpynnam 6 7  |co3maHuio 2 pedhepar
XMIMUYECKMX BELLECTB, rpPynnoBbIX
obnaparowmx obwmnummn aHTUOOTOB,
MexaHn3Mamu CMOCOBHbIX
TOKCNYECKOro noBblWaTb pesnc
nencreuns.
MooroTtoska
Tema 8. HepBHbIN JoMalHero
nMnynbc. Sobl n 3agaHus no
8. [npoTnBoaanS. 6 8 [teme: Aobl n 2 Pedpepar
AHTUXONNHACTEPA3HbIE NpoOTUBOSAMNS.
A0bl. AHTVXONNHACTEPA3HbIE
anbl.
lMooroToska
[OoMaLHero
Tema 9. Kpyrnbiin cTon: ::‘ﬂg_Hm no
?MopennpoBaHue : -
9. noBeneHNs )SI/IMI/IK&T?)B 8 6 9 MOOB%leH%ZBaHMG 2 Kpyrnbin cton
OKpy>xatolen cpene: XMMNKATOB B
oKpyxaroLen
cpene?
MooroTtoska
Tema 10. Agpl ? JomallHero
6nokartopol 3ajaHusa no
nMpuaokcanesblxX Teme: Anpl,
10.|doepmMeHTOB. 6 10 |[Bnokatopbl 2 Pedepar
ALpeHobnokaTopbi: nMpuaokcanesblxX
cepoyrnepoa, pepmMeHTOB.
rmpopasuH. AnpeHobnokaTopbpl:
cepo
PervucrpaumnoHHbli HoMmep 755714 OAEKTPOHHEBEH
Bl VHUBEPCHTET
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Buabl
N Paspen Cemectp Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYyAOEeHTOB
Moarotoeka
Tema 11. Tnonosble JomatiHero
SA4bl U X NPOTUBOAANS. 3agaHuns no
Anobl ? 6nokatopsl Teme: Tnonosble

11.|TMONbHbLIX rpynn 6 11 |a0bl N ux 2 pedpepar
6romonexyin. nNpoOTUBOALMS.
LdunTtrnonosble aHTUOOTHI. Anbl -

6nokartopol

TUONbHbIX rpynn

MoarotoBka
Tema 12. S obl kposw. JomallHero
FeMornobuH ? saabl 1 3a4aHuns no
NpoTMBOSAMNS. Teme:Anbl KPoBMW.
Tokcuyeckoe nelncTene "eMornobuH.

12. MOHOOKCKaa yrnepona. 6 12 A0bl N 2 Pecpepar
Aol NpPOTUBOSALMNS.
MeTremornobuHoobpasoBaTtenu. Tokcuyeckoe
CemonuTnyeckune Aapl. nencTeme

Moarotoeka
Tema 13. LlmaHngpbl n AoMallHero
aHTMUMaHnabl. 3ana!-||/|9| Mo
Buonoruyeckoe Teme:Linannabl v

13. NEACTBNE LMAHUIOB 6 13  |aHTVUMaHnAObI. 2 Pedpepar
MeTremornobuH kak 5”9”°mquK°e
aHTMumMaHua. ABNCTBNE

UMaHnaoB.
MeTremo
Tema 14.
OKcTpemanbHble
XMnyeckue lMooroToska
BO3L4ENCTBUS. JomaliHero
OcobeHHocTH 3agaHuns no

14.|PKCTPEMANbHBIX 6 14 Teme:9KCcTpemMasngHble 5 NHTepakTMBHbIN
BO3OENCTBUIA XYMUYyeckme onpoc.
TOKCUKaHTOB. Buabl BO30ENCTBUS.
3KCTpeMasbHbIX OcobeHHoCcTH
XMIMUYECKMX 9KCTpPEManbHbIX
BO30ENCTBUA..

VHTepakTuBHbIA Onpoc

Tema 15. Onpepenexve

NOHATUSA

?katacTpodha?. Moaroroeka

OcobeHHOCTU peakuuii ggmamHero

opraHvu3ma 4yenoseka Ha ﬂa!'""ﬂ Mo
Teme:OnpeneneHpe

15. i;ﬁ;ﬂ%ﬂiﬂ?b'e 6 15  [noHATMS 2 Pedbepar

BO3LOENCTBUA. karactpocpa.
MpoGnembi OCO6€H1-IOCTVI
peakuui
ONarHoCTUKN.
2Monayume opraHmama v
KaracTpodobl?.
PeructpaumnoHHbIin Homep 755714 OBAEKTPOHHEH
Bl VHUBEPCHTET
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Buabi
N Paspen CemecTp Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYAEHTOB
Tema 16. besonacHocTb Eg&;ﬂ?:rza
N TEXHOTEHHbIA PUCK. sananns no
OnpepneneHne NoHATUS )
o P Teme:besonacHogTb
16, PVCK?. lNpenensHas 6 16 M TEXHOreHHbIN 2 Pedbepar
‘[edpdpekTMBHOCTL 3aTpar prcK
?axinxHeHHMre ncK OnpéneneHme
EXHOTEeHHOro pucka. MOHATNSA PUCK.
Mpen
MoarotoBka
Tema 17. Kpyrnbia cton: Aomallnero
?0ueHKa 1 ynpaBnexme 3ana.+é|)/|;| Mo
PUCKOM. DKONOrnM4eCcKui Teme.Lletka u
17.|pnck. Npremnembin, 6 17 [Yhpasnexne 2 Kpyrnbinn cton
NOBHILIGHHbIR n gﬁ%ﬁ%ﬁhqecmm
HENnpPMeMNNUMbIA pUck?.
PUCK.
Mprnemnembin,
noBs
Tema 18. TexHuyeckmne Moarotoeka
cpencTea ynpaeneHus JoMallHero
ypoBHeM 6e30MacHOCTM 3a4aHns no
XUMUNYECKUX Teme: TexHnyeckue
18.|nponssoacTts. CucTeMbI 6 18 |cpencTtea 2 Egg;?g”b"'aﬂ
3awmThbl yrnpasneHns
NOTEHUMaNbHOOMNACHbIX YPOBHEM
NpPOLLECCOB XMMMNYECKOW 6e3onacHocTH
TEXHOMNOMNMN. XUMNYECKUNX
NTtoro 36

5. O6pasoBarenbHble TEXHONOIMU, BK/IOYAA UHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

- KOHTpOnbHas paborTa 2;

- Kpyrnbii cTon no pasgeny 9 "MonennposaHve NoBeoeHNs XMMUKATOB B OKpYyXatowwen cpene" ¢
NPUBNEYEHMEM BELYLLMX CNELMANNCTOB B 06NacT 0XpaHbl OKpyxXarowein cpeabl”.

- Kpyrnbiii cTon no pasgeny 17 "OueHka v ynpaBneHne puckoM. SKONornyeckmnin puck. Mprvemnemoii,
MOBbIWEHHBIA 1 HEMPUEMNIUMBIV PUCK".

KOMMbIOTEPHbIE NPEe3eHTauumn nekuuni;
NHTEPaKTMBHbIA ONpocC no pasgenam 1-4
NHTEPaKTUBHbIN onpoc no pasgenam 10-13;
KOHTponbHas paboTa 1;

6. OLueHOUHble CPeACcTBa AJ1sl TEKYLLLEro KOHTPO/S yCneBaeMOCTH, MPOMEeXYTOUYHOM
aTTecTauum No UToram OCBOEHUS OUCLUNNMHDBI M yYyeOHo-MeTooMUYeckoe obecneyeHune
CaMOCTOSsITe/IbHOW paboThl CTYAEHTOB

Tema 1. BBepeHue. Ctpaterusi yMeHbLUeHUS ONaCHOCTU XMMUYECKUX NPpon3BoaCcTB. AHann3

aKTyanbHbIX npoﬁneM TOKCUKONOrnn.

pedrepart, NpUMepHbIE TEMBbI:

PernctpaunoHHbin Homep 755714
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Mporpamma ancumnanHbl "TexXHoreHHble cucTeMbl n akonorndyeckuin puck”; 020100.62 Xummns; npodbeccop, 4.H. (Mpodeccop) Ynaxosmy

Tokcukonornyeckume npobnembl B CTpaTernm yMeHbLIEHNS ONacHOCTU XMMUYECKUX MPOU3BOLCTB.
Ctpateruns ynpasneHus NPUMEHUTENBHO K YPe3Bbl4aiHbIM CUTyaunsam. CTo4YHMKY BbloeneHus
BpedHbIx BewecTs. CunbHooencTeyowmne anosutbie Bewectsa (COSAB). Otpacnn NpoMbIWNEHHOCTH,
KOTOpble BHOCAT HanbonbWwwii BKNan B 3arpsiaHeHe atMocapepbl. Hanbonee pacnpocTpaHeHHble
TOKCMYHbIE BEWECTBA, 3arpasHsaowme atmocgepy. OCHOBHblE NCTOYHUKN 3arpSa3HEHNS
rmgpocepsbl. BewecTsa, 3arpasHsatowme noysy, U X UCTOYHUKKU. DKONOrnyeckas Harpyska.

Tema 2. BesonacHOCTb M yCTOMYUBOE pacBUTME LMBUNM3aumu. TexHuyeckue cpencrsea
ynpasneHuUs ypoBHeM 6€30MacHOCTM XMMUYECKUX NPOU3BOACTB.

pegoepart, NpUMepHbIE TEMbI:

Tokcukonornyeckme npobnembl B CTpaTernm yMeHbLIEHNS ONacHOCTU XMMUYECKUX MPON3BOACTB.
CtpaTteruns ynpasneHusi NPUMEHUTENbHO K Ype3Bbl4aiHbIM cUTyaunsm. ICToYHMKY BbloeneHuns
BpedHbIx BewecTs. CunbHooencTeyowmne snoesntble Bewectsa (CLOSAB). Otpacnu NnpoMbIWNeHHOCTH,
KOTOpbIE BHOCAT Hanbonbwuii BKNas B 3arps3HeHne atmocapepbl. Hanbonee pacnpocTpaHeHHble
TOKCMYHbIE BeleCTBa, 3arpasHatowme atmocgepy. OCHOBHblE NCTOYHUKN 3arpA3HEHUS
rmopocepsbl. BewecTsa, 3arpasHatowme noysy, U X UCTOYHUKN. DKONOrnyeckas Harpyska.

Tema 3. Bo3pencreme xmMnyeckux coaktopos Ha opraHusm yenoseka. Knaccudpukauus
XUMMYECKUX BeLLLeCTB Mo UX AeMACTBUIO Ha opraHU3M yenoseka. Knaccbl onacHoOCTH
XUMUYECKUX BELLLEeCTB, YCTaHOBJIEHHbIE HOPMaTUBHLIMU O,0KYMEHTaMW.

Pedepart, npumepHbie BONPOCHI:

Knaccugomkaumm xmMmnyeckmn onacHbIx BewecTs. Knaccudmnkaums XMMM4eCKmx BEWECTB NO CTEMEHN
TOKCUYHOCTK. Knaccugpukaumnsa XMMmM4Yeckn onacHblX BEWECTB MO CTENEHN BO3OENCTBMSA HA OPraHn3Mm.
YpesBblyaliHO onacHble, BbICOKO ONacHble, YMEPEHHO OMNacHbIe U ManoonacHble XMMU4yeckmne
BewecTBa. Knaccudumkaums ¢ y4eTom Beaywmx MEXaHN3MOB TOKCUYECKOrO OENCTBUSA XUMNYECKUX
BewecTs. [1Be OCHOBHbIE rpynmbl XMMUYECKMX BELWECTB: BEIWECTBA C BblPpa>XXEHHbIM MECTHbLIM
(pasopaxarowmm 1 NPUXUrarowmm) OencTBMEM Ha CNN3NCTbIe 000N0YKM rNas, BEPXHUX OblXaTeNbHbIX
MyTen 1 KOXHble MOKPOBbI; BEWECTBA C Npeobnanarwmm pe3opoTMBHbLIM OEACTBUEM HA OPraHN3M.

Tema 4. Kputepum TOKCUYHOCTU XMMUYECKUX BellecTB. NMyTn nocTynneHns 10,08 B OpraHn3m
yenoseka.

Pedpepart, npumepHbIe BONPOCHI:

XuMnyeckre BelecTsa ¢ npeobnagarwmm pe3opbTMBHbIM AeACTBMEM NOAPA3AENSAIOTCS HA 3
noarpynnbl: 1. XuMnyeckne BewwecTsa NpenMyLLeCTBEHHO 0OWesA0BUTOrO AENCTBUS. 2. XUMUYECKMe
BELLECTBA MPEVNMYILECTBEHHO HEMPOTOKCMYECKOrO AeincTBNS. 3. XMNYEeCcKme BelecTa
NPenMyLLECTBEHHO LIUTOTOKCUYECKOro aericTeus. MepByto Noarpynmny COCTaBNAOT TOKCUKAHTHI,
Hapylarowme aHepreTuiecknii obMeH B opraHmame (HapyweHne TPaHCMOPTHbLIX GOYHKLIMIA
remornobuHa, nHrmbrpoBaHne OEPMEHTOB, B TOM YMCE (PEPMEHTOB AblxaTebHOM Lenu. Bo BTopyto
NOArpynmny BXOAAT BEWECTBA, NPEUMYLECTBEHHO HapyLarowme NpoLecchl reHepauun, NPOBEAEHNS 1
nepenayn HepPBHOro UMMybca (HEMTPOTPONHbIE TOKCUKAHTLI). K TpeTbelt noarpynne oTHOCAT
BELLECTBA, HapyLWalowmne nnatmyeckne PyHKLUN KNeTkn, CMHTE3 benka 1 KNeTo4yHoe AeneHue.

Tema 5. TpaHcnoOpT KUCNoOpoaa B opraHu3Me, TKaHeBOe okucneHue. MHTepakTMBHbIA ONPOC.
NHTepakT1BHbI ONPOC., NPUMEPHbIE BOMPOCHI:

CBOICTBa TEXHOrEHHbIX XMMUYECKMX 3arpsa3HuTenei. BewecTsa, HapyLwatowme TpaHCcnopT
Kncnopoda KpoBbto (a4bl kposun). MoHookena yrnepona. ObpasoBaHue kapbokcureMornobuHa.
KoadpcpmumeHT oTpaBneHuns (koHctaHta yrnaca). OcTpble 0TpaBneHnsi MOHOOKCUAOM yrnepoaa.
BnunsHne MoHookcuaa yrnepoa Ha XenesocoaepXxallne epMeHTbl (LMTOXPOMbI 1
umMTOoXpomMokcuaasy). MpoTneosans npv oTpaBneHMsIX MOHOOKCUAOM yriepoaa. mnepbapuyeckas
okcureHaums. NHransuum kapboreHa. MNprMeHeHne doepkoBeHa.

Tema 6. MpuHUMNbI NOa60pa NPOTUBOAAUNA NMPU XMMUYECKNX OTpaBneHusix. Metonbi
AWHaMNYeCcKOoro NporHo3mpoBaHUA U KONIMYeCTBEHHOW OLL,eHKU TOKCMYEeCKOro neucTeus B
LUMPOKOM AuanasoHe KOHLeHTpauum n BpeMeHn OencTens. JnbeH300UOKCUHDI.

Pedbepart, nprmepHbie BOMPOCHI:
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Mporpamma ancumnanHbl "TexXHoreHHble cucTeMbl n akonorndyeckuin puck”; 020100.62 Xummns; npodbeccop, 4.H. (Mpodeccop) Ynaxosmy

MeTremornobvH. BnusiHne okucnuteneii Ha remornobuH. Anpli-metremornobuHoobpasoBaTenu.
BocctaHoBneHne metremornobrHa rinoko3oi U METUIEHOBBLIM CUHUM. Npenaartbl, CNocobHbIe
npepynpexnaTte obpasoBaHne MeTreMornobuHa (xnopug umctammuHa). Femonutuydeckme sabl (
rMOpua Mbllbska, PEeHUNrMapasviH, Xnopar Kanus, XUHUH, cynbdpaHunammibl). TeXHOreHHble
NCTOYHMKM STUX BEWECTB. mapuna Mbllwbska kak Hanbonee CunbHbIA reMonuTudecknii sa. Ero
B3aVMOLENCTBME C OKCUrEHNPOBaHHbIM remornobuHoMm. MNocnencteuns. MNpoTneosans
reMonuTu4eckux 9008 ( 2,3-gumepkanTonponun-n-Tonuncynbgua).

Tema 7. Mopxonbl K CO3AaHUIO ?TPYNNOBbIX aHTUAO0TOB?, CNOCOOHbIX NOBbILLATb
PEe3UCTEHTHOCTb OpraHM3ma K rpynrnaM XuMu4eckux seLu,ecTs, o6naparomx ooLuLmmm
MeXaHM3MaMM TOKCMYEeCKOro oencreus.

pegoepart, NpuMepHbIe TEMbI:

NHrnbutopsl uenu abixaTenbHbix PepMeHTOoB. LinaHnabl. TEXHOreHHble UCTOYHUKM LiMaHNa0B
(ranbBaHONPOWU3BOLCTBO, LBETHAaa MeTannyprus). MexaHn3m TkaHeBoro okucneHms. Lintoxpoms n
umMToXpomokcmnaasa. AHTuumanmabl. niokosa. ObpasoBaHune unaHrnapurHa rniokosbl. MpoTmeosans
B CNny4Yae Masnbix 003 UMaHuOoB (LMCTEWH, rnyTaTnoH). NpoTtnsosaue B cnyyae OCTPOro oTpasneHns
uraHnpamm (Tnocynbgpat Hatpus). MeTremornobrH Kak aHTULMaHnA.

Tema 8. HepBHbIN Mnynbe. Sabl U NPOTUBOAAUA. AHTUXONUHACTEPa3Hble Aabl.
Pedepart, npumepHbie BONPOCHI:

XvMmyeckune BelwecTsa NpPenMyLecTBEHHO HEMPOTOKCUYECKOrO OENCTBUS. XNopopraHnyeckmne
nectuumnapl (XOM). NMHcektmumnabl (O 0T, MeTOKCMXNOP, NUHAAH, anbapuH 1 ap.). Fepbuunab (
2,4-nnxnopdpeHokcuykcycHas u 2,4,5-TpuxnopgeHoKCyKcycHas KncnoTbl). PacnpocTtpaHeHue B
atMocdhepe. OcobeHHOCTU pa3pyLWweHns XNopopraHNYecknx NecTUUNAOB B Pa3nnyHbiX 06 bekTax
okpyxatouwei cpenbl. Metabonuam XOIT B opraHname yenoseka. buomarHmgomkaums.

Tema 9. Kpyrnbia cton: ?MoaenmpoBaHme nosegeHUs XMMUKATOB B OKpYXatollen cpene?
Kpyrnbia cTon, NpMepHbIE BONPOCHI:

docopopopraHunyeckune coegmHeHms (POC). Mectuunapl, obnanarowme NHCEKTULNAHBIMY
cBoncTBamMu (NPoOn3BoAHbIE POCHOPUCTON, TMOPOCHOPUCTON, GOCHOPHONR, TNO- 1
ANTNOGOCHOPHON, (OCHOHOBOI 1 TMOPOCHOHOBOI KcnoT).Hanbonee pacnpocTpaHeHHble
doocgoopopraHuyeckme nectuumabl (xnopodpoc, kapbodoc, metagpoc, pocamma,
meTunmepkanTtogoc). Tepmomectpykums n rugponnd ®OC. KoHTponb 3a cogepxaHnem ®OC B
oKpyXxatowen cpefe v B nuwesblx npogyktax. MexaHnam tokcnyHoc ®OC. XonnHactepasa kak
Katanuaatop rugponuaa megmartopa auetunxonuHa. @OC ? UHrMBMTOPbI XONMHACTEPa3sbl.
PeakTtuatopbl xonuHacTepasbl. BewecTsBa, NpenaTCTByoWwmMe KOHTaKTy aueTunxonnHa ¢
XONMHOPELUENTOPOM (XONUHOMUTUKN).

Tema 10. Sabl ? 6nokaropbl NMpuAaoKcanesbix depMeHTOB. AopeHo6noKaTopbl: cepoyrnepoga,
rmopasviH.

Pedepart, npumepHbie BONPOCHI:

BnokaTopbl nMpuaokcanesbix chepMeHToB. MeaunatopHas coyHKLMS KaTexonaMrMHOB (afpeHasnvH,
HopagpeHanvH). MIHrmbutopbl MOHOaMMHOOKCKAA3b! (cepoyrnepon). HapyweHrne obmMeHa G1MoreHHbIX
aMuHOB. BnusiHne rmapasvHa Ha nepenady HepBHOro nmnynbca. Ero BaammopneiicTeme ¢
nvpuaokcanbgocdaToMm. MocnencTemsi HAKOMNEHMS KaTeEXONAMMHOB 1 CEPOTOHMHA B
agpeHeprnyeckux cTpyktypax. Mpotmeosians (MMPMAOOKCUH, aapeHobnokaTopbl).

Tema 11. TuonoBbie bl U UX NPOTUBOAANSA. AAbl ? 6n10KaTopbl TMONBbHBIX FPynn 6uomonekyn.
JuTnonoBble aHTUAOTDI.

pegoepart, NPYMepPHbIE TEMbI:

Xumpnyeckune BewwecTsa NPenmyllecTBEHHO LMTOTOKCUYECKOro aencTaus. JUokCcuHbl 1
LMoKCcUHoNonobHble BewecTea. [onuxnopnpoBaHHble AM6EH30ANOKCHHbI, MONMXTOPUPOBAHHbIE
nnbeH30goypaHbl 1 NONNXNOPUPOBaHHbIE BudbeHubl. OCOBEHHOCTM OeNCTBUS 3TUX KCEHOBMOTMKOB
Ha opraHnam (?xummyeckuin CIMNLA?). NepcncTeHTHOCTb AMOKCUHOMNOLOOHbIX BEILECTB
(YCTOMYMBOCTb K MUKPOBMONOrnyYeckon oectpykumm n ruaponunay). KoHreHepbl. Vix oTHocutenbHas
TOKCMYHOCTb. JIMOKCMHOBbIV 3KBMBANEHT. TEXHOr€HHbIE NCTOYHNKM OMOKCUHOMOLOOHbBIX BELLECTB.

Tema 12. bl KpoBu. Femorno6uH ? sabl U NpoTuBosians. Tokcuyeckoe pencreme
MOHoOOKcuAaa yrnepopaa. slabl MeTreMornobuHoobpasosarenu. FemonuTuyeckue sabl.

Pedhepart, npumepHbIe BONPOCHI:
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Mporpamma ancumnanHbl "TexXHoreHHble cucTeMbl n akonorndyeckuin puck”; 020100.62 Xummns; npodbeccop, 4.H. (Mpodeccop) Ynaxosmy

Monuumknnyeckne apomatndeckme yrnesogoponbl (MAY). MictouHmkm obpasoBaHns MMUrpauns B
6rocgepe. OTHOCUTENBHBIX BKNAL PasNnMYHbIX TEXHOrEHHbIX MCTOYHUKOB MAY. CpaBHUTENbHAS
TOKCMYHOCTb. OCOBEHHOCTM 3NEKTPOHHOW CTPYKTYPbl 1 KaHLLepPOreHHas akTMBHOCTb. HMLmMaTopb! 1
NpPOMOTOPBbI.

Tema 13. LUnaHnabl v aHTMUMaHnObl. Buonornyeckoe oencreue umaHnoos. Metremorno6uH
KaK aHTMUMaHuA.

Pedpepart, npumepHbIe BONPOCHI:

. loHbl MeTannos 1 metannoopraHmyeckne coeanHeHns. BnmsHne KoHUEHTpauuy noHa metanna Ha
opraHuaMm. DopMbl B3aVMOBNSHNS TOKCUKAHTOB (aAAUTUBHOE OEVCTBIE, aHTaroHN3M, CUHEPruaMm,
ceHcnbunusaums). MIHOeKc TOKCUYHOCTM CMECK TOKCMKaHTOB. AHTPOMNOreHHoe PaamnoakTBHOe
3apaxeHue.

Tema 14. kcTpemanbHble XMMUYeckue Bo3aencTensa. OCo6eHHOCTU 3KCTpeMalibHbIX
BO30eNCTBMW TOKCUKAHTOB. Buabl aKcTpeManbHbIX XMMUYECKMUX BO3OENCTBUMN..
MHTepakTMBHbIA onpoc

NHTepakT1BHbIA ONPOC., MPUMEPHbIE BOMPOCHI:

[MpeBpalleHns XMMMYeCcKkmnx BELECTB B OKpyXarLen cpene. buotpaHchpopmauns
TOKCUKaHTOB.Peakuumn koHbroraunmn.l1pupoaHble npouecchl NpeBpaLleHns XMMUYeCKnx BeLWeCTB.
doToxmmmnyeckas gectpykums. OKMCNUTeNbHO-BOCCTAHOBUTENbHbIE peakumu. 'maponntmyeckme
npouecchl. Broxummnyeckme npoueccobl. Metabonnam 1 TpaHcopMaLms TOKCUKAHTOB B
rmapocdoepe. Buabl TEXHOreHHOro 3arpsa3HeHuns rnapocdepbl (TOKCHMYeckoe n aBTpodompytolee).
KoadpcpuumeHTt anckpummnHaumm. OcobeHHoCcTn MeTabonnama opraHn4eckmnx TOKCMKaHTOB.
dyHKUMOHaNbHas 1 MatepuanbHas Kymynauuns. BolBegeHne TOKCMKaHTOB 13 opraHm3Ma. KnmpeHc.
[Mepuon nonyebiBeAEHUS.

Tema 15. OnpeneneHune noHATUA ?KatacTpodpa?. OcCoO6EeHHOCTU peakL M OpraHu3ma Yyenoseka
Ha 3KCTpeMmarbHble XuMuyeckue Bospencreus. Npobnembl puarHocTtuku. ?Monsyune
KaracTpodobl?.

Pedpepart, npumepHbIe BONPOCHI:

Oc06eHHOCTN 9KCTPEeMasbHbIX BO3AENCTBU TOKCUKAHTOB. KaTtacTpodhbl OCTPbIX BO3LEACTBUIA 1
?non3y4yme? katactTpodobl. TMbl TEXHOFEHHOr0 3arpsA3HEHUS OKpYyXatowen cpebl (nokanbHoe,
permoHanbHoe, rnobanbHoe). CpeHsAs roooBas TEXHOreHHas Harpy3ka OTAeNbHbIX XMMUYECKUX
3N1eMeHTOB. 3aKOHOMEPHOCTM BbIOPOCOB 3arpsA3HMTENEN B OKPYXaloLyto cpeay.

Tema 16. BesonacHOCTb U TeXHOreHHbIN puck. OnpeneneHne noHATUS ?puck?. MNpepenbHas
3 peKkTUBHOCTbL 3aTpaT Ha CHUXEHMe TeXHOreHHOro p1cka.

Pedepart, npumepHbie BONPOCHI:

3konormnyeckuii puck 1 ero oueHka. OnpeneneHme ypoBHen 3KONOrm4ecKoro pucka (MpuemMnemsii,
MOBbIWEHHbIN, Henpuemnemblii). YnpasneHme puckoM. KoHevHble Touky oueHkn. KoHuenTtyanbHas
moaenb. Kputepumn Boibopa KOHEYHbIX TOYEK OLIEHKW prcKa (3Konormyeckasi 3Ha4ymmocCTb,
YyBCTBUTENbHOCTb K CTPECCopaM, akTyanbHOCTb AN Lenei KnpasneHusl). 3aBncuMocTu
?003a-3gpdpekT?. Moporosbie 1 Hecrnoporosble 3PAEKTLI BO3AENCTBUS TOKCUKAHTOB. ANrOpUTM
OLIEHKM 3KOJIOrM4yeckoro pucka.

Tema 17. Kpyrnbii cton: 20ueHKa v yripaBneHne puckoM. dkonoruyeckuim puck. Npuemnemsoin,
MOBbILLEHHbIA U HEMPUEM/TUMbIA PUCK?.
Kpyrnbii cTon, npuMepHble BOMPOCH!:

XuMnyeckn onacHble 06bekTbl. XMMUKO-TEXHONOrMYEeCKMin 06bekT (XTO) Kak MCTOYHMK
noTeHumanbHoi onacHocTn. Cneumndounyeckune ocobeHHocTn XTO. MNoTeHumnanbHO onacHble
MPOLLECChl XMMMUYECKOW TEXHONOrMM (NepepaboTka 1 NonyyeHne TOKCMYECKNX BEWECTB, nepepaboTka
1 NONyYeHne B3PbIBOOMACHbIX BEWECTB 1 CMECEN, MPOLECChI, NpoTekarowme ¢ 60nblLOoA CKOPOCTbIO,
CMelaHHble npouecchl). TpeboBaHUs NPy CO34aHUM XMMUYECKM ONACHbIX 0O BHEKTOB.

Tema 18. TexHnyeckue cpencrea ynpasneHUsi ypoBHeM 6€30NacHOCTU XUMUYECKUX
npoussoacTs. CMCTeMbl 3aLL,UThl MOTEHLMaNbHOOMACHbIX MPOL,ECCOB XUMUYECKOWN
TeXHOJIOrUMU.

KoHTponbHas paboTa, NpvMepHble BOMPOCHI:
KoHTponbHas pabota
Tema . UToroBasi oopma KOHTpOns
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[MpunMepHbIe BONPOCHI K 3a4eTy:
[MprMepbl TECTOBLIX 3a4aHUNA

1. YkaxuTe sa4bl reMrM4eckoro Tuna:
A. Tonyon

b. duxpomart kanus

B. Cepoyrnepon

. HutpodpbeHon

2. YKaxuTe BeWeCcTBO, Bbl3blBatoLEE rEMONNS:

A. Kanomegpb.

b. M'mopuna Mblwbska

B. MNapbl pTyTNA

I". Hutpat HaTtpus

3. Kakoe u3 Belects obnagaet Hanbonbluelh TOKCUMYHOCTbIO?

A. 1,3,7,8-TeTpaxnopambeH3041MOKCHH

b. 2,3,7,8-TeTpaxnopanbeH304MOKCUH

B. 1,2,6,9-TeTpaxnopanbeH300n0KCUH

. 2,3,7,8-teTpaxnopanbeH3odypaH

4. Kakue 13 nprBeneHHbIX BEWECTB SBNATCSA peakTusaTtopamm XONnMHacTepasbl?

A. AtponuH

B Junokcum

B lNposepuH

" OnokcunH

5. K kakoMy knaccy TOKCUYHOCTU XMMUYECKNX BEWECTB OTHOCMTCSA MOHOOKCUA yrnepona?
A.1,6.2,B3,T4

6. Kakume BewwecTsa OTHOCATCS K XONUHNUTUKAM?
A. T'mopokcunammH

B Amunaunn

B lNpo3zepuH

[" Mpanngokcum

7. Triodhoc NpenMyLLeCTBEHHO Bbi3blBAE€T BO3OYXAEHNME:!
A. m-XonvHopeuenTopoB

b M- n H-XonuHopeuenTopos

B H-XonuHopeuentopoBs

" AopeHopeuenTopbl

8. YkaxuTe meguartopbi:

A AueTtnnxonuH

b AtponuH

B TnposuH

MpvMepbl 6UNETOB K KOHTPOMbHO paboTe 1

Bunert 1

1. OnacHbIl NPOMbIWNEHHbIA 06BEKT 1 €r0 KPUTEPUN.

2. OCHOBHble NpuHLMNbI nogbopa NPOTUBOSANA NPU OTPABNEHUN TSXENBIMU METANIAMMU.
3. MakcumanbHo fonyctumble KoHueHTpauun (MIOK) n TpeboBaHMs K HUM.

Bunet 2

KETPOHHBH
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Mporpamma ancumnanHbl "TexXHoreHHble cucTeMbl n akonorndyeckuin puck”; 020100.62 Xummns; npodbeccop, 4.H. (Mpodeccop) Ynaxosmy

1. Tunbl TEXHOrEHHOro 3arps3HEHNs OKpPyXaroLwwen cpebl.
2. TkaHeBOe oKucCneHue.
3. KoathdpunumneHT BO3MOXHOro nHransumoHHoro otpasneHns (KBNO).

bunet 3

1. Puck. 30Ha 9K0nornyeckoro pucka.

2. Kputepuun TOKCUYHOCTM METansoB.

3. MNpenenbHO OoNyCTUMbIE KOHLEHTpauuu.

Bunert 4

1 TpaHcnopT kMcnopona B opraHn3me.

2 Knaccudpukaumst akctpemanbHbIX XUMUYECKNX BO3OEACTBUIA.
3 lNocnencTens oTpasneHns AUKCUHAMN.

Mpumepbl BUNETOB K KOHTPONbHOK paboTe 2

bunet 1

1. Pasgpaxaiowme n npuxurarlme XuMmyeckne sewecTsa.
2. Cnnanc. CnHanTtuyeckas Wwenb.

3. MexaHna3m 0eicTBus XonMHONNTUKOB.

Bunert 2

1. XvMuyeckue BellecTsa 00Wesn0BUTOroO OeiCTBUS.
2. OnpepneneHune NoHATUS "puck”.

3. MeTtremornobuH

Bunet 3

1. IHrmbutopsbl Lenn abixaTenbHbIX (DEPMEHTOB.
2. Karactpodbl oCTpbIX BO34EACTBUNA.

3. ATponuH 1 atponuHonofobHble BELECTBa.

Bunet 4

1. LlnToToKCMKaHTbl. XapakTepuctmka MHTOKCUkaummn. Tokcnyeckme nosbl.
2. YHutnon. LileneBoe Ha3Ha4yeHme. MexaHn3m OencTeus.

3. YnpasneHve puckom.

KoHTponbHble BOMPOCHI K CAMOCTOATENBHO paboTe CTyAeHTOB

. Kakue BelwecTtBa HapywatoT TPaHCMNopPT KMCnopoaa KpoBblo?

. HazoBute nHrmbumtopsbl Lenun gpixatenbHbIX (OEPMEHTOB.

. Kakune pazobwmrenm npoueccos 6MONOrn4eckoro OKUCNeHms Bol 3Haete?

. Kak knaccmgoumumpytot XxmMm4yeckune BelecTsa no NpusHaky oCTponM TOKCUYHOCTM?
. UT0 Takoe MMNakTHbIA MOHUTOPWUHT?

. Knaccugomkaums npruopmuteTHbIX 3arpasHSoWmx BeWwecTs.

. [lante onpeneneHve v npuseanTe NpUMepbl NPUOPUTETHLIX 3arpsA3HAIOWMX BELECTB.
. [puBeanTte NnpuMepbl aHTULNAHWUOOB.

9. Noyemy caxap ob6e3BpexuBaeT unaHmabl?

10. Kakune BellecTBa saBnaTcs MeTreMornobuHoobpasosatensimMma’

11. KakoBa cTeneHb okMcneHms xenesa B MeTremornobmHe?

12. [pu oTpaBneHNn KakMMmM reMM4eckMmn S4amMm MOXHO MCNONb30BaTh B KAYECTBE aHTUAO0Ta
kucnopon?

13. Yto Takoe "rpynnosble aHTUAOTbI"?
14. Kakme xummnyeckune Bo3OenCcTBNS Ha3blBAOTCSA 9KCTPEMabHbIMK?
15. Hante onpeneneHne noHATUS "puck”.

0O NO Ok~ WN =
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Mporpamma ancumnanHbl "TexXHoreHHble cucTeMbl n akonorndyeckuin puck”; 020100.62 Xummns; npodbeccop, 4.H. (Mpodeccop) Ynaxosmy

16. B 4yem 3akniovaeTcs cogepxaHne COBPEMEHHOM KOHLENUUN yrpaBneHns puckom?
17. Ha3oBnTe OCHOBHbIE rpynnbl NEPCUCTEHTHBIX OPraHNYeckux S00X1MMUKaTOB.
18. Kakune katacTpocpbl Ha3blBalOT "non3y4nmm"?

19. OxapakTepuayinTte ponb NPeanpuATUiA TENNOSHEPreTUKMN B TEXHOrEHHOM 3arpsa3HeHnn
oKpy>Xatrolern cpeabl.

20. Ha3oBMTE OCHOBHbIE KPUTEPUM Ka4eCTBa OKpYyXarowen cpebl.

21. KakoBbl OCHOBHbIE MYTW MOCTYMNEHUS B OKPYXAtoLWyo Cpey XMMMYECKMX BELLECTB
LUMTOTOKCNYECKOro oencTensa?

22. Kakor HopMaTuBHbIA nokasartesib UCMOob3yeTcs Npu aBapuiiHbIX CUTyaUnsax?
23. Tunbl 3KCTpeManbHblX BO3OEACTBUA TOKCUKAHTOB.
24. Kak MOXHO paccuymTtatb MHOEKC TOKCUYHOCTM CMecun?

25. Kak HasblBaeTcs popma BO3OENCTBUS TOKCUYECKMX BELLECTB, KOraa agodpekT CyMMbl 6onbLie
Kax,goro n3 otaenbHbIX 3PdEKTOB, HO MEHbLLE CYyMMbl OTAESbHbIX 30XEKTOB?

MpuMepbl BUNETOB K 3a4eTy

Bunert 1

1. MpuHUMNbl nogbopa NPOTUBOSANA NPU OTPABNEHUN LnaHUOAMMN.
2. Kpntepumm onacHoOro NnpoMmbIWneHHOro o6 bekTa.

3. Hosa. KoHueHTpauns. TOKCU4HOCTb.

4. AMUHOKUWCNOTHbIMA OCTAaTOK, BCTYNaloWMin B KOBANIEHTHOE CBA3bIBAHME C TAXENbIMU MeTannamm
npu oTpasneHnn: 1) Nn3uH, 2) rMCTUAnH, 3) acnapruH, 4) UUCTENH.

5. K kakon rpynne onacHOCTN OTHOCATCS OKCuabl a30ta? 1) ypessbl4anHoOONacHbIE, 2)
BbICOKOOMNAacCHbIe, 3) yMepeHHOOMNacHbIe 4) ManoonacHble.

bunet 2

1. Kpntepumm TOKCM4YHOCTM MeTannos.

2. bnacToMoreHHble TOKCUKaHTbI.

3. XenesonopgupuHbl: CTPOEHUe, PYHKLUN B OpraHn3me.

4. o Kako aMMHOKMCNOTE NPOUCXOANT aLeTUNNPOBaHME XONMHACTEPasbl? 1) TUPO3UH, 2) CEPUH,
3) acnapruH.

5. Kakue BellecTBa HapywarT MO3roBoe KpoBeTBOpeHue? 1) aHnnuH, 2) XMHOH, 3) nepmaHraHat
Kanus, 4) M-Kcunon.

Bunet 3

1. MexaHu3m genctems oocopopraHn4eckmnx CoOeauHEHNN Ha XONNHACTEPa3sy.

2. MprHumn XMKO nprMeHnTenbHO K OTpaBnsowemMy 4eNCTBUIO TSXENbIX METanoB.

3. Aobl reMmonuTUYECKOro Tuna.

4. YKaxuTe K Kakoi rpyrnne onacHOCTU XMMUYECKUNX BELECTB OTHocUTCS 6eH3on? 1)
YypesBblHaHOOMACHbIE, 2) BbICOKOOMNACHbIE, 3) yMEPEHHOOMNACHbIE, 4)ManoonacHble.

5. ObnacTb pH MakcnmanbHOM CKOPOCTM NpoLiecca peakTneaumm XonnHacTepasbl: 1) 7.8-7.9,
2)8.5-8.6, 3) 6.2-6.3.

Bunert 4

1. dakTopbl, onpenensowme NocNeacTBns aKCTPEManbHbIX XUMUYECKUX BO3OENCTBUIA.

2. MexaHn3M 0ercTBMS XONMHONUTUKOB.

3. lNepBag ctragus nepenaym HEPBHOMO MMMybCa.

4. YkaxuTe peakTnsaTopbl XONMHacTepasbl: 1) atponuvH, 2) AMokcuMm, 3) Npo3epuH.

5. B adhupax JlaHre cpparmeHT X - ato 1) CH3, 2) OCH3, 3) C6H4R, 4) CI.

bunet 5

1. Knaccundpukaums akcTpemMasnbHbIX XMMUYECKMX BO3AEACTBUN.
2. TkaHeBOe OKMCNEeHMe.

3. MexaHn3M TOKCU4eCKOro AenCTBUS TSXENbIX METaNNOB.

PerncrpaumnoHHblii Homep 755714 DAEKTPOHHEH
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Mporpamma ancumnanHbl "TexXHoreHHble cucTeMbl n akonorndyeckuin puck”; 020100.62 Xummns; npodbeccop, 4.H. (Mpodeccop) Ynaxosmy

4. Ykaxute MeguaTtopbl nepenadm HEPBHOro umnynbca: 1) aueTuUnxonuH, 2) atponuH, 3) agpeHanvH,
4) TUPO3UH.

5. K kakon rpynne onacHOCTN OTHOCUTCS 9TUNOBbIA CNMPT? 1) YpesBblyanHoonacHbIe, 2)
BbICOKOOMAacHbIe, 3) yMepeHHooNacHble, 4) MaanoonacHble.

Bunet 6

1. Tunbl TEXHOrEHHOro 3arpsA3HEHNs OKpyXaroLlwen cpebl.

2. TpaHcnopT kucnopoga B opraHn3me.

3. 'vaponns aueTnnxonuHa.

4. Kakue 13 npuBeaeHHbIX BEWECTB ABNAIOTCA (DEPMEHTHbIMU a4aMn? 1) MOHOOKCKA yrnepoaa,
2)cepoyrnepog, 3) umaHug kanus, 4) cynema.

5. Kakune BelecTBa NCnonb3ytoT B KAYECTBE XONUHONUTUKOB? 1) rmapokcunammH, 2) amuaun, 3)
MNPO3epuH.

bunet 7

1. OueHka 3Konorn4eckoro prcka.

2. OcceHumanbHble aneMeHTbl. VX npusHaku.

3. lNMocnenctens oTpaBneHNs GUOKCUHAMMU.

4. Kakoe 13 BewecTs SBASeTCS NPOTUBOSANEM MPU OTPaBneHUn umaHngamm? 1) nosapeHHas conb,
2) Boga, 3) HUTpUT HaTpus, 4). Kncnopog.

5. Tnodhoc npenmyLLecTBEHHO Bbi3biBaeT BO3OYXAeHME 1) M-XONMHOPELIENTOPOB, 2) M- 1
H-XONIMHOPELENTOPOB, ?.3)..H-XONNHOPELEenTOPOB.

Bunert 8

1. MakcumanbHooonycTumblk KoHueHTpaumm (MAOK).

2. XuMmnyeckas cBsi3b B OKCUreHNPOBAHHOM reMornobuHe.

3. AKTVBHBIN LEHTP XONMHICTEpPass.

4. CTeneHb OKUCNEHNY Xeneaa B remornobuHe: 1) 2+, 2) 3+, 3) 6+.

5. Ykaxute meamatopsbl: 1) aueTUnxonuH, 2) atponuH, 3)agpeHonuH, 4) TMPO3WH.

7.1. OcHOBHas nuTeparypa:

1. OKkoToKcMKaHTbl: Y4ebHo-MeToanyeckoe nocobue / H.A.Ynaxosuy, M.M.KyTbipeBa,
9.M.MepsHuesa, C.C.babkuHa. -KazaHb: KazaHck. rocya. yH-T, 2010. - 56 c.

2. Ynaxosud H.A., KytbipeBa M.I1., MeasHuesa 3.I1., BabknHa C.C. OKOTOKCUKAHTbI. [DNEeKTPOHHbIN
pecypc]. - 2010. Pexum goctyna: http://kpfu.ru//staff_files/F182243271/ecotoxicant.pdf

3. CaposHukosa J1. K. 9konorus n oxpaHa okpyxatowen cpenbl Npyu XMMAUYECKOM 3arps3HEHNN:
y4yebHoe nocobue ons CTyaeHTOB, 00y4aOWMXCS MO XMMUYECKNM, XMMUKO-TEXHONOTMYECKUM 1
6uonornyecknm cneumanbHoctam / J1. K. CanosHukosa, L. C. Opnos, W. H. JlosaHoBckas. - N3a.
4-e, cTep.. - Mocksa: Bbicw. wWwk., - 2008

4. YnaxoBud H. A. TexHOoreHHble CUCTEMbI 1 XMMMYeckas 6e3onacHoCcTb: yuebHoe nocobre ans
NEeKUMOHHOro Kypca "TexHoreHHble CUCTEMbI U aKonorundeckuin puck" / KasaH. goegep. yH-T, XuM.
nH-T um. A. M. ByTtneposa; [cocT.: H. A. Ynaxosuy, C. C. BabkuHa, 9. . MeasHueBa n ap.; Hayu.
ped. o.X.H., npod. H. A. Ynaxosuu]. - KasaHb: KazaHckui yHusepcutet, 2012. - 107 ¢

5. Ynaxoeny H.A. TexHOreHHble CUCTEMbI 1 XMnyeckas 6e3onacHocTb: y4eb. nocobue ans
NEKUNOHHOro Kypca "TexHOreHHble CUCTEMbI U 9KONOrnMYecknin puck” [SnekTpoHHbin pecypc]. / H.A.
Ynaxoswnd, C.C.babkuHa, 3.I. MensHuesa, M.I1. KytbipeBa, A.P. Nataynuna, V.B. BapynuHa; non
pen. H.A. Ynaxosuya.- KasaHb: KasaHckuin yHusepcutert, 2012.- 107 c. Pexum poctyna:
http://kpfu.ru/publication?p_id=36266

6. BynHukos I'. K. n op. Xumnyeckas 6€30nacHOCTb Y MOHUTOPWHT XMBbIX CUCTEM Ha NPUHLMNAXx
6riomMmMmMeTrKI: y4ebHoe nocobue Ans CTyAEHTOB By30B, 00Y4aOWMNXCS NO XUMUYECKMM
cneumanbHocTaM. - M.:VHppa-M, 2013. - 320 c.
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Mporpamma ancumnanHbl "TexXHoreHHble cucTeMbl n akonorndyeckuin puck”; 020100.62 Xummns; npodbeccop, 4.H. (Mpodeccop) Ynaxosmy

7. bynHukos I'. K. n op. Xumnyeckasi 6€30nMacHOCTb Y MOHUTOPWHT XMBbIX CUCTEM Ha NpUHUMNAXx
6riomMmmeTrKkI: y4ebHoe nocobue onst CTyAEHTOB By30B, 00Y4aOWMNXCS MO XUMUYECKMM
cneunanbHOCTAM. [OnekTpoHHbIR pecypc] - M.:MHppa-M, 2013. - 320 c.

Pexwum goctyna: http:/znanium.com/bookread.php?book=354022

8. KceHodpoHToB B. C.lMpoMmbiwneHHas akonorus: YuebHoe nocobue [OnekTpoHHsblin pecypc] / B.C.
KceHodooHTOB, IM.I1. MaenuxuH, E.H. Cumakosa. - M.: N0 POPYM:HNL UHdpa-M, 2013. - 208 c.
Pexwum goctyna: http://znanium.com/bookread.php?book=327494

7.2. JlononHuTenbHasa nuteparypa:

1. Mpwbbinos, K. M.OcHoBbl xnMumn atMocdepsl : MNocobre ons CTyaeHTOB METEOPON. CMneL. By30B /
Mpwn6binos K.INM., Caeenbes B.I1., NTatbinos 3.M. ? KasaHb : IAC, 2001 .? 210 c.

2. Opnos, [0.C. Oxonorus n oxpaHa bruocgepbl Npy XMMNYECKOM 3arps3HeHM : Yyeb. nocobue ans
CTYOEHTOB XUM., XMM.-TEXHONOT. 1 Buonor. cnew. n HanpaeneHuii By3os / [1.C. Opnos, J1.K.
CaposHukoBa, V.H. losaHoBckas .? 2-e n3a., nepepab. n gon. ? M. : Beicw. wk., 2002 .? 334c.

3. TeXHOreHHbIe CUCTEMbI U 3KONOTMYECKNIA PUCK : yHEOHUK ONSt CTYAEHTOB BbICIUMNX Y4EOHbIX
3aBefeHniA, obyyarowmxcs No HanpasneHuio "Okonorns n npupoaonons3osanune” / B. M. MNMutynbko,
B. B. Kynnbaba, B. B. Pactockyes ; nog pea. npodp. B. M. NMutynbko .- Mocksa : Akagemus, 2013. -
349 c.

4. 9xonorus ropogda Kazsanu / Nog pen. H.M.MuHrasoson, H.IM.Topcyesa, B.3.J1atbinoson,
B.A.Boriko. - KasaHb: N3n-8o "®aH" AH PT, 2005. - 576.

7.3. UHTepHeT-pecypcChbl:

AnekcaHgpos B.H., EmenbsHos B.. Otpasnsiowwme Bewectsa (1990) -
http://chemistry-chemists.com/forum/viewtopic.php?f=15&t=35&p=2065#p2065

AnekcaHngpos B.H., EMenbsHos B.W. OTpasnsiowne sewectsa (1991) -
http://www.twirpx.com/file/196037/

B.®. KpamapeHko Tokcukonornyeckast Xmmms -
http://chemistry-chemists.com/forum/viewtopic.php?f=15&t=35&p=11197#p11197

.. OkceHrengnep Aanpl n npotmeosans (1982) -
http://chemistry-chemists.com/forum/viewtopic.php?f=15&t=35&p=11197#p11197

X.N. Abpamosa, I". . OkceHreHanep Yenosek 1 NpoTMBOOKUCIUTENBHbIE BewecTea (1985) -
http://publ.lib.ru/ARCHIVES/A/ABRAMOVA _Janna_lsaakovna/_Abramova_J.l..html

HauwnoHanbHbIn nopTan - http: // priroda/ru

8. MarepuanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve oncumnnvHbl "TexHoreHHble CUCTEMbI 1 3KONTOrM4yeckunin puck" npegnonaraet
NCMNONb30BaHNE CNEeayoLWEro MaTepmnanbHO-TEXHNYECKOro obecneyeHms:

KoMnbloTepHBIR NPoekTop
CunctemMa MHTEpakTUBHONO Onpoca.

Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIO n yyebHbIM nnaHoM no
HanpasneHno 020100.62 "Xumua" n npodonnio NoArotoBkn HeopraHnyeckas XmmMms .
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Ynaxosuy H.A.
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MensHuesa 3.1.
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